We have studied the relationship between serum glucose and urate in 260 699 men and 214 118 women from Sweden, and 140084 men and 30653 women from the UK. We found an increase in mean serum urate with increasing glucose concentrations up to 7'OmmollL in men and 9'OmmollL in women. Thereafter increasing glucose values were accompanied by a statistically significant decrease in urate concentrations. This fall was particularly marked in younger subjects. We believe this may have important implications for the free radical status of diabetics.
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Relationships between serum urate and glucose in patients with diabetes have been reported over three decades.l " All the authors conclude that in diabetes the serum urate concentration is reduced. Moreover, higher urate concentrations in prediabetic compared with non-diabetic subjects have also been reported." This work was indirectly confirmed by Cook et al., 5 who showed that in a population study of men the mean urate concentrations increased with increasing mean glucose concentration until a mean glucose of approximately 8 mmollL was reached, after which the urate value did not increase further. Then as the mean glucose value increased above 10 mmollL there was a significant decrease in urate concentrations. They postulated that the fall in urate concentrations occurred when the serum glucose concentration rose to a value which resulted in glycosuria. It has been shown in healthy volunteers" that if the serum glucose is raised above that sufficient to cause glycosuria, then urinary urate is directly proportional to the urinary glucose.
METHODS
To study this problem we have been able to use large data bases of laboratory results from Sweden and the UK. The Swedish results were from a group of patients numbering 260 699 men and 214118 women. Most of the specimens Correspondence: Dr Ann Hale. analysed were from subjects having routine health assessments but some were from known diabetics. There were 9415 (3 '60/0) men with serum glucose concentrations of 7· 5 mmollL or greater. The corresponding figure for women was 4048 (1' 9%).
The patients in the UK study were attending the BUP A Health Screening Centres in London, the analyses being carried out by J S Pathology Pic (London, UK). The results from 140084 men have been analysed and 1936 (1'4%) had serum glucose concentrations of at least 7· 5 mmollL. The corresponding figure for women was 30653 of whom 220 (0' 7%) had a serum glucose of 7· 5 mmollL or greater.
The specimens were separated within 1 h of collection. The serum glucose method using glucose oxidase was the same in both countries, but the urate methods were different. In the UK the phosphotungstic acid method was used, employing the SMAC II analyser of the Technicon Company (Basingstoke, UK) and in Sweden the uricase method marketed as a diagnostic kit by Boehringer Mannheim (Tutzing, Germany) was used, the apparatus employed being a PRISMA Multichannel Analyser (New Clinicon, Stockholm, Sweden). We have considered whether the change in urate with glucose could be an analytical artefact. Glucose does not interfere with the uricase or phosphotungstic acid methods within the range of serum glucose observed.V 
RESULTS
The uricase method is known to give values some 8070 lower than the phosphotungstic acid method. However, as the observed urate concentrations in men were on average approximately 20% higher in the UK than in Sweden, this indicates that there is a genuine difference between the two populations. The results for women do not show he same pattern of differences, and are generally In close agreement. The age distribution in both populations is very similar.
We have confirmed the increase and subsequent decrease of serum urate with increasing concentrations of serum glucose in both men and women in both countries (Fig. 1) . The curves show an increase in urate with concentrations of glucose up to 7· 0 mmol/L in men and 9· 0 mmol/L in women, but increasing glucose values above these figures result in a statistically significant decrease in serum urate values (P<0'05 for UK women' P<O'OOI for all other groups). These finding; were not affected by restricting the analysis to fasting subjects only.
The Swedish results for both men and women were divided into age groups (Figs 2 and 3 ). There were sufficient results from UK men but insufficient results from women to carry out a similar statistical analysis (Fig. 4) . It can be seen that in general there is an age effect on the relationship between urate and glucose values. There are, however, differences in this effect between men and women in Sweden and between the men in the two countries. The difference with age in Swedish men is greater than that observed in the UK. The difference with age in women is even more pronounced but this is probably enhanced by the effect of the menopause, which is known to raise the urate concentration. The rise in urate before reaching the glucose threshold value is not understood. Equally the differences between the two countries and the two sexes has not been explained. The observed fall in urate at high glucose concentrations confirms previous work. S Because glycosuria has been shown to be' increased in the younger diabetic? it would be expected that the fall in urate would be greater in the younger age groups. This work shows this to be the case.
The reduction of serum urate concentration has not until now been regarded as of great importance, but in the light of current interest in the free radical status of diabetics it is worthy of consideration. The production of free radicals is an integral part of human metabolism. The role of free radicals in such disease states as cancer, atherosclerosis, rheumatoid arthritis and diabetes has been the subject of much discussion in current medical research." This discussion often centres on whether a disease state is produced or worsened by increased production of free radicals or whether the disease process itself reduces the defences against free radical attack.
Serum urate has been shown to be an important part of the body's defence mechanism against free radical attack.!' Additionally it has been shown that diabetics have low serum concentrations of the important free radical scavenger ascorbate. 12 Thus the observed fall in urate concentrations with increased glucose concentration, by further weakening the defences against free radical attack, may have more serious implications than was previously realized. As shown in this work, the younger diabetic may have very low concentrations of serum urate.
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